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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an austenitic stainless steel tube which has a wholly uniform, regulated, fine-grained 
structure where grains are not coarsened even when reheated to high temperature by welding or high temperature bending, and 
which maintain satisfactory oxidation resistance in moisture, and to provide a production method thereof. 

SOLUTION: The austenitic stainless steel tube comprises 0.03 to 0.12% C, 0.1 to 0.9% Si, 0.1 to 2% Mn, 15 to 22% Cr, 8 to 15% Ni, 
0.002 to 0.05% Ti, 0.3 to 1.5% Nb, 0.0005 to 0.03% sol.AI, 0.005 to 0.2% N and 0.001 to 0.008% O (oxygen), and the balance Fe with 
impurities, and has a fine-grained structure having an austenite grain size number of >7, and, preferably, having a grain mixing ratio 
of <10%. The production method includes (1) a process for heating and holding at 1,100 to 1,350° C, and then cooling at a cooling 
rate of >0.25° C/sec, (2) a process for plastic processing in the temperature range of <500° C at a reduction in area of >10%, and 
(3) a process for cooling after heat and holding at a temperature that is in the range of 1,050 to 1,300° C and lower than the 
heating temperature in the process (1) by >10° C. 
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NbgBifttt^C rKft«*«*rUlL. *»«Oi«r* 
SIMB«:»|iLteNb©a6«Hl«»*«-C*r. WSOlffl 

[ 0 0 5 5 ] ge^-C . mfiSSS^S^Jra^fflgW 110 0 

- 1 3 5 o -a <%m&mz 0.25 e c/tm±t uc 0 
»* uc^ttiMias» 1 150-1270U jfipa ot»» 

[0056] ^tt^nx : commnjiiz. 'xommm 

fICC fee - r R<S A«: CSil S # * 3ft»K or * tt-^T ^> 

awrtf9^, flpxiBK*s 5 0 0 •cfcjBx s 4 . or* 

AH-dtcSatStittti. S/c. Bfffii*^*^ 1 0 %5fcffi 

■cttwsflccjfi:.saor**ft#-r4 cimf, :x 

C<Dtc&. aHtflnx«. 5 0 o # c«T©iaK«-c, 
KrDM^Vl OWtLhrff ^Ciil/c fl SSlt^I 
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Kjrr fixer 

[0 0 5 7] Steg^ffl : ^fS(DaBfiffl«i4f#S/c«?)© 

JKUffliiT**. c©«WB8i©itjpjftiBjK^ i o 5 o °Cct o 
^Jioggj: 9 i o ■c«±fi< utt^t , -&mw<on 

1 0 5 0-1 3 0 0 TOiificag-C, *>ohu 

o/co St* Lc^ttn»as« ii4o-i2 4 o-ccomm 
o. 2 5 - c/»euiirso^a[*Lt*. cn 

tt, «raj»fflfflO»^<kH«frC. 0. 2 5°C/#^Ti 
tecfctfc rKffctt) #£j£U *K*JJ:uWfttt3WIia 

[0 0 5 8] 

0 Ofc. No. 1 - 1 3*5<fcO'No. 

1 7~2 ooihw:. sms o kff©X2»»^*ffl(rir 

**U »6n/ciHSI«rTiSO»ififfiACCj:?)«ttK:ft* 
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20 
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12 

'±»tc. */c. No. 14-16©att Sil50kg 

iiffi B fc i 5 M«cc ft±lf/c 

CDKiSSA <»2<WGnffilc«S> 

Xfl 1 (XfMKCtB^) : 1 2 2 0 "CCCttMS. 

1*12 (XfKSKCfg^) : (»PdjeitCcr»3 1 5mmO« 

XH3ClB»«Cffl3): 
0. 5 5 •C/«?"C}ft*P 
IS4(tBSX8ftO) 

IfI5(I*I<2XCtB^) 
p — jMEjE. 
XfI6(Xfi®CCtS^) 

Xfl 1 CtBSXSttU) : ^r«it<b^fgiJCcr^S 1 7 5 

XII 2 CtBSXSfcL) : A«* 1 2 5 CCCCflntt, 

4mm. ftWl OmmOWStCJSJEJB. 

XII4 (XgCDtctB^) : PS£ 1 2 0 0'CCC 1 OflffilflO 

ftfft i - c/f*r»tp. 

xss cxmotctB^) : SfiTCCTKffi«4>*3 3%<D 
5ltt*flDX. 

IS 6 CXSOCCfflS) : 1 2 0 0THC 1 0 dfflffifttfe*; 

[0 0 5 9 ] 
[«1 ] 



8 0 0°C^6 5 0 0*CfelT£T 



1 2 0 0-CK 1 5OTgB(|* 



^ 1 



IE 


» 








it 


n 


«: 


*§ 


fiic 




: Fefc«*tm*M&> 




Not 


C 


Si 


Mn 


P 


s 


Cr 


Ni 


Ti 


Nb 


sol.Al 


N 


0 






1 


0.09 


0.11 


1.45 


0.006 


0.002 


18.42 


11.45 


0.007 


0.76 


0.005 


0.043 


0.0065 


Ca : 0.0005 j 




2 


0.05 


0.25 


1.89 


0.024 


0.001 


18.78 


12.75 


0.005 


0.80 


0.001 


0.065 


0.0036 






3 


0.06 


0.S0 


1.98 


0.003 


0.001 


18.98 


12.37 


0.015 


0.52 


0.016 


0.108 


0.0021 


Mg: 0.0010 




4 


0.08 


0.45 


0.11 


0.029 


0.002 


21.98 


14.89 


0.006 


1.06 


0.019 


0.197 


0.0079 


Ho:2.30 




5 


0.12 


0.33 


0.15 


0.031 


0.003 


15.02 


8.23 


0.002 


1.47 


0.001 


0.006 


0.0076 


8:0.0017, Ng:0.0034, Kd:0.05 




6 


0.07 


0.34 


0.65 


0.015 


0.003 


16.75 


9.90 


0.038 


0.59 


0.029 


C.017 


0.0042 


2r:0.0007 




7 


0.03 


0.45 


0.98 


0.026 


0.002 


20.12 


11.21 


0.049 


0.31 


0.011 


0.140 


0.0017 






8 


0.06 


0.67 


0.35 


0.028 


0.002 


18.46 


10.03 


0.013 


0.72 


0.007 


0.076 


0.0021 


La:0.14 




9 


0.08 


0.32 


1.45 


0.019 


0.001 


17.63 


10.45 


0.034 


0.88 


0.003 


0.034 


0.0032 


Ce:0.1B 




10 


0.09 


0.44 


1.60 


0.008 


0.002 


18.30 


12.78 


0.011 


0.92 


0.018 


0.050 


0.0076 






11 


0.11 


0.18 


1.56 


0.028 


0.003 


20.75 


14.33 


0.020 


0.99 


0.009 


0.126 


0.0037 


Pd:0.12 j 




12 


0.06 


0.38 


1.78 


0.031 


0.001 


19.65 


12.65 


0.004 


1.34 


0.003 


0.078 


0.0011 


W:0.56, Mg:0.0020, Ca:0.0003 




13 


0.11 


0.36 


1.55 


0.013 


0.002 


18.73 


12.34 


0.009 


1.21 


0.017 


0.072 


0.0068 


Y:0.08 I 




14 


0.10 


0.41 


1.87 


0.012 


0.002 


18.45 


10.89 


0.012 


1.07 


0.014 


0.036 


0.0050 






15 


0.06 


0.31 


1.43 


0.026 


0.002 


19.03 


13.23 


0.009 


0.49 


0.009 


0.062 


0.0025 


Mo:0.56, W:1.06. E:0.0034 




16 


0.07 


0.45 


1.72 


0.023 


0.003 


18.72 


10.97 


0.013 


0.6C 


0.023 


0.075 


0.0031 


Cu:2.45 




17 


0.08 


0.21 


1.23 


0.028 


0.003 


19.74 


8.92 


* — 


0.62 


0.020 


0.065 


0.0067 






18 


0.12 


0.42 


1.63 


0.020 


0.002 


16.51 


9.28 


0.049 


0.3S 


0.C29 


0.128 


* — 






19 


0.08 


0.38 


1.11 


0.021 


0.003 


18.72 


11.98 


*0.25 


0.62 


0.C09 


0.103 


♦0.0103 






20 


0.08 


0.38 


1.11 


0.021 


0.003 


18.72 


11.98 


0.018 


♦0.24 


0.009 


0.103 


0.0045 
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ximzmMLx i 2 o (rcK3 o^mmwmt^n 

TMJeU iB*l*«BJaL/c*ffiK:J:0*«>/c. -e<D 
RL ^rti<0»^*>2 OttHFHJSUfc. 
[0 0 6 1] 7j<^MBSfbi«^f*<Li?fffi^S ; 

l&SUflg : 7 0 0 °C * 



1$M 2 0 0 3 - 2 6 8 5 0 3 
14 

* mm*m : 1000 *m 

[0 0 6 2 ] fcLfcOlS**, W*l«fflJlTO© 



[0063] 
10 [St 2] 

2 





09 
No 


it 

2S 

& 


ft t }g « $(%) 


7* 3 ft & it * T - H, 


ft ft 

1SE»2. 


« n a & n & 


» aa & m & 


[fi m) 


ft £ tt » 


tt £ 




& ft 






1 


A 


9.2 


5 


8.7 


10 


21 


K) - 


113 


2 


A 


9.8 


0 


8.5 


5 


12 


*J - 


92 


3 


A 


8.5 


0 


8.0 


0 


17 


*J - 


110 


4 


A 


7.6 


5 


7.8 


5 


12 


«D - 


138 


5 


A 


9.2 


5 


8.5 


5 


20 


*g - 


130 


6 


A 


11.0 


15 


10.3 


15 


20 




118 


7 


A 


8.4 


5 


8.0 


10 


16 


*3 - 


95 


8 


A 


9.3 


0 


8.8 


5 


14 


«3 - 


115 


9 


A 


9.5 


5 


8. 1 


10 


13 


m - 


120 


10 


A 


7.8 


5 


7.5 


5 


21 


*3 - 


100 


11 


A 


10.5 


0 


9.3 


10 


7 


*9 - 


112 


12 


A 


9.6 


0 


8.7 


5 


19 


*3 - 


121 


13 


A 


8.5 


0 


7.5 


5 


22 


^ - 


123 


14 


B 


9.3 


5 


8.0 


10 


19 




108 


15 


8 


8.9 


5 


£.1 


5 


15 


^ - 


140 


16 


a 


10.3 


15 


10.0 


20 


28 




138 




17 


A 


8.5 


1 5 


6.0 


30 


52 — 80 




50 


18 


A 


9.2 


20 


6.5 


30 


43—90 


^ rt)- 


53 


19 


A 


7.4 


20 


6.3 


30 


55 — 70 




55 


20 


A 


*5.4 


10 


4.8 


10 


78 


*D - 


60 



& 2 ) BHftfttt. Utftiflff 700-C s £2 5ft BIS 1 75mti£lV(D 

z y - 7 as a o 



[0 06 4] at2a>8*>a>£J:^lc> MOft^ftSEfcJ: 

6 <D«W> 6 S * )im £ Wffck<D h 

or 2 8 amiK . W*»Ai*ffctt#fi»ra*. $ 

[ o o 6 5 ] cnccttu «jfi*m*#»93r«5£-r* 
*«fc-r t <d<d . «o ft^M^^Bj tske-t -2) 

&fr*«fcSfct*No. 1 7-2 0©l(l^6&4«Wt* 

tt. rtB^^-^*S^*t>»(,»4©'Cfc4 3 Mmii 40 

17-1 9©a^6a4ttKt*©^^-Jl/«. HI CD 



[0 0 6 6 ] (Uttffil 2 » ^Jgffl 1 Kfcl* *«i8ffi A <D 
XII 2 *«fc«©«tt©5 « 1 iC^tlNo. 2 OS 

[0 0 6 7] f#6tlfc«fitttt. HtfeM 1 

[0 0 6 8] ftfc. t-Xft^ h«BBS»^. iRtft 

2CDhto. 2 i^^r'^)^. 
[ 0 0 6 9] 
[«3] 
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15 16 

m 3 



m 




m in x 


ft is & m m 


tt ft 5ft tfi *<%) 












iaXiSfi 










S » ffl 33 & 




ft ife 


% fi 




CO 


com) 


(X) 


(%) 


(X) 


(X/») 


ft Jg 




1ft ft 




(Mm) 


tt S 


(MPa) 




1220 


0.55 


Sim 


30 


1200 


0.55 


9.8 


0 


8.5 


5 


12 


«5- 


92 




*1080 


0.55 




30 


1200 


0.55 


*4.0 


25 


3.5 


30 


52-107 




110 


2 


1220 


♦0.18 




30 


1200 


0.55 


8.1 


30 


6.5 


30 


40— 70 




103 




1220 


0.55 


* 600 


30 


1200 


0.55 


*4.5 


20 


3.8 


25 


48—105 




108 




1220 


.0.55 




* 5 


1200 


0.55 


*3.8 


20 


3.0 


30 


60-120 




110 




1220 


0.55 




30 


*1220 


0.55 


*6.8 


10 


6.0 


10 


45- 85 




107 



snxfe j: vmmMw<D^m^$m-cmm? % mm z 
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